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1.0 INTRODUCTION 


Actlvltlit carritd out during th« aontNt of Mtrch though August wort 
doflgnod to finish oil ponding work with LARS, TRIM, tnd EROS. This 
work hos now boon eo«p1otod. 

Othor octlvltlos htvt bogun, tspoclally thoso rolatod to tho study 
and Invostigatlon of tho luagos proctssod by JPl. work carriod out 
with EROS covtring tho Salar do Uyuni, and tiM soloctlon of tho rou- 
te for tho Rio Orando-Trinidad railroad (tho lattor coublnod with 
tho taking of Infrarod aorlal photographs. 

Tho groatost application which will bo oado of LANOSAT loagos during 
tho noxt two years will bo In a Multidisciplinary study, to bo ca> 
rrlod out under a contract with USAIO/Eollvla to last two years. that 
will begin In Soptonbor 197S. 

Tho multidisciplinary study planned for tho [topartmont of El Beni, In 
volving tho study of 18 LANDSAT Images has boon doforrod bocauso of 
tho lack of personnel needed to carry It out. 

2.0 U1A&C FILES 


During this March to August period, some additional Images wore rocoj[ 
rod, either In tho form of 70 mm, posltlro or negative file or 230 me. 
(9 Inch) positive film. This pomlttod completion of area coverage In 
our Imagery files and the selection of the best available Images for 
the preparation of the photomosalc of Bolivia (tee belows). 
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At for CCT'f proc«if«d f«r th« off 1c* of th* Boll vim CRTS Rrogroo by 
ER'JSt tho Itcsgit of DcttguaOaro, Oruro, Tueovtca, Butn* V1tta»Safita 
Cruz and CatMzas have bean received. USGS taTOt of Inagas of Lake T1> 
tlcaca* Salar da Uyuni, Laguna Colcrada, Salar da Atacaiv* and Lake Poo 
pd alto hava baan procattad and printouti or other ratuUt have baan 
racelvad. Thera are also two tapes which have bean received from INPC 
(brat11)» one of the Rfo Heath area and the other of an area north of 
Ar1ca» outside of Bolivia. 


3-9 IMACE PROCE SSmS 

The positive and negative fllM tdilch have been received have been du 
pllcUed systatMtlcally using Kodak 2430 Aarodupllcatlon film. A pro- 
blaai has developed In that the film grain appears, especially when m 
king anlargonents to a scale of 1:250. 0(K). 

work Is not dona with 230 m. negatives, because of the lack of cer- 
tain necessary parts needad In the Durst M-184 enlarger being used. 

During this period of t1»e, 1395 luges have been processed at a sca- 
le of 1:1.000.000 i Including all four banito and 87 luges have been 
processed at a scale of 1:250.000 Including both bands S and 7. 

At present a new photographic laboratory Is available. It has the ca- 
pacity to ukt black and white enlargeunts U a scale of 1:250.000 
froM 70 m, negatives It Is estiuted that by Decuber 1976 It will be 
possible to uke color enlargeunts fren the scale of 1:1.000.000 to 
the scale of 1:250.000 for domstic test um, and that it will have the 
possibility of being able to offer services te nelghbering countries 
In 1977. 
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4.0 MULTIOISCIPtINARY KtOORAM 


4.1 

4.1.1 Black and Mhita caail -control lad pHotoaoaalcs 


Tha Ifistltuto Qao^fleo Kllltar (lOH) It contlaalnfi to In- 
vattloata tha preparation of a national tani- control lad pha 
toinotalc. A notalc of tha touth#att taetor af tha caontry 
hat baan praparad, uting tha Inaqat of Charaha* Oataovadaro. 
Payachata, Salar da Colpata, Salar da Bipaxa. Salar da Uyunl, 
Laguna Colorada. and Salar da Ati'cana at a tcala of lil.QOO.OOO. 
A confonaal conic orojactlon It being utad* and an overlay 
with naaat. rlvartt and tha Bollvlan-Chllaan boundary hat 
boon placed on It. 

Tha problan of dantity hat bean ratolvtd with tha careful uta 
of Kodak Polycontratt paper. 

Tha above axparlanca together with axparlanca gained In wor- 
king with tha northern part of the country. Indicate thnt 
with bulk procettad LANDSAT Inaqat It It pettibla to prepare 
photonotalct with tha necettary cartographic procitlon at a 
tcala of 1:1.000.000 using tha Lanbart Confonnal Conic projac 
tion fbr tha entire country. 

4.1.2 Color Controlled Mosaics 


During July the Bolivia CRTS Progran tent tha colnvattlgater 
In cartography of tha Instltuto Gaogrifice Mllltar (ISM) to 
tha Unites States to baceiea favlllar with tha ■athedalegy. 



•qvIpMHit, and MUrlalt that art balini anployad fa tha US6S 
In tha praparatlon of polychronatfc controllad ■otalct, such 
as tha Mp of tha stata of Florida and othars. 

Tha Bolivian colnvastlgator had t^ apportunity to Mork toga 
thar with tachniclans of tha Cart 09 raphy Division of tha USDS 
In Raston. usln^ LAMJSAT loa^as of Bolivia, and praparad a 
rolor nosalc of tho Lo 9 yna Colorado and Solar da Atacana 1sia> 
9 as at a scala of 1:1.0CX).000* with axcallant rasults. 

On tha basis of tha abova axparlanca. tha Bolivian ERTS Pro^raa 
Is procaading to acquira tha oquIpiMnt and aatarlal naadad to 
prapara a photoaosalc of Bolivia In color at a scala of 
I'.l.OOO.OOC. Bafora this works Is cirri ad oat partial Invattl- 
gatlons will ba aada In diffarant zonas of tha country. 

4.1.3 Exparloantal PolychroM Photonaps 

A polychroM photonap of tha Inaga of Potosi (# 2130-13414) 
has baan praparad at a scala of 1:440.000. This Is a continua 
tion of pravlour cartographic Invastigatlons and Is for tha 
purposa of avaluating this amplication for bluU-procassad 

Inagas. 

Tha abova nantlonad photonap Is on tha Lanbart Confomal Conic 
Projactlon, with standard parallas of 12* and 20* South for 
Bolivia, using tha nathod spaciflad by tha Intaranarican Gao- 
datic Survay.(I.A.6.S.). 
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Th* basic objactiva of tha Morfc was to prova that on tha baM 
of tha LaiNbart Confomal Coale Projactloa It was pottlbio to 
porfacty Idantify tha location of tha cltlai of Pototl. Uyual 
and Cuzco (Bolivia) on tha InaQa, alono with othar topooraphle 
faatuma. Tha conclusion was raachad that tha projactlon Is 
adaquata for tha praparatlon of this class of ohotowaps. (fig.l) 

4.1.4 Photoansalcs without Control 

On tha basis of a salactdon of 6S LAhOSAT>l and 2 Inapas. a 
photoaosalc of Bolivia has baan praparad on an approxinata 
scala of 1’1.0CK).000 as a first affort toward tha praparatlon 
of tha sawa Mosaic, sanl control lad and In color, followlnq 
tha nathodolopy dascribad abova undar point 4.1.2 (Fig. 2) 

An avaluatlon of this photoaioMlc Indlcatas that In Its praoa 
ration It was possibla to datact cartain problans, basic 
among which is tha lack of longitudinal and transvarsi ovar> 
lap. Bacausa of this factor It was nacassary In many zonas to 
usa liaagas froM various saasons, which rasultad In graat d1> 
ffarancas In tone. 

Cloudlnass has baan another negative factor In tha prapara« 
tion of tha photonosalc, aspaelally In tha sector north of 
tha city of Cochabanba on tha Inaga of tha sane name and on 
tha Inagas of Covando and Apolo. to that as many as three 
Images had to be conblnad to make one Image area mosaic with 
lass cloudlnass. This problem could have baan resolved ra> 
pidly If tha station at Cuysbf (Brazil) had taken Images over 
theses sectors of Bolivia during tha winter season (Hay- June- 
July-August). Tha problems mentioned abova are a restriction. 
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MAPA EXPi-RIMENTAL 
ESCALA 1:460.000 (APPOXIMADA) 
IMAGEN ERTS E-21.^C-13414 
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INOICE DE IMAGENES DE SATELITE 

1 li (0 Poopo 

S2U9W1U471 

2 Suer* 

S;l«BWOI3471 

3 ViMfjfande 
52183W3I33M 

4 S4>9f d« Uyunt 
S2o4IW0i3474 

5 Pt.to«.i 

S21 ::W)13414 

6 M^ntdigudo 
S2237W01334S 


INDICE PARA ESCALA 1:250.000 
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Proparado por •! Inatituto QoogrAfico Mllltar (IQM) La Paz • Bolivia En colaboracidn con el Servlclo 
Gaoddsico Interamericano (lAOS) Elaborado an 1.976 an base a imaganet MSS ERTS E-2130- 
13414 Bandas 4-5-7 
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ESTE ES EL TERCER MAPA EXPERIMENTAL CON IMAGENES OE SATKiTE 



INOICE PARA ESCALA T-MSoft 


I Li»No«o 
S2HMniM71 


63*00' 




20*30* 


18*00' 


4 'lUfdeUyuni 
S2MIW0I3474 


6 Monlt4|udo 
S2237W01334S 


7 Litun< Coloiidi 
S2059W0I34MI 


S Ttpilt 

STilMWOlSdtO 


9 Tiri|a 

S2021W0I3364 


biMgin tomada con la cimara MultiaH>aclal Scannar (MSS), al lo. da Junio da 1973. 
Attitud da la Srblla 900 Km. (560 mlllat) Araa 33.000 Km2. (13 mlllai cuadradas) 
Toma tlmwHanaa an la> bandat 4 5 y 7. Imprasai an lalaccISn da colorat, da acuardo al 
ilguiania dataUai 

Banda 4 • 0.5 a 0.6 mkrtmatroi 

Banda 3 • 0.6 a 0.7 mlcr6malro4 ® 


Banda 7 • 0.8 a 1.1 mlcr6matro> (Infrarojo) ™ 

Ella Im6gan, obtanida con lantoras LANDSAT, motlrar4 lai d!faranta> condicionai da la covartura 
larraitra, corra»pondianta al araa da Pototi, como vagataci6n, hidrografta y poblacionai. ate 
la ImAgan fu4 controlada por foleidantiflcacl6n atravat da la posld6n da grandat objalos y 
ajuitada madlanta alios a la proyacci6n Lambart calculada. 

Coordanadas lambart cada 30 mlnulot con un arror da poticl6n astimado an lei 100 matros. 


21 * 00 ' 


ProyaedBn C6nlca Conforma da lambart Paralaloi Standard 12* y 20* 

InformaciSn toponimica obtanida da los mapas topogrificoi a ascala li250.0(X) y al Mapa 
politico da Bolivia a ascala lil.OOO.OOO del Institwto GaogrAfico Mllitar. (la Pax • Bolivia) 
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Oft tlM proporotloft of tiM color photoMSolc. boccutt Ut pro 
port tion will ust ipoclal photo^ripMc Mthodology tAlcb por 
witi a ttry llwitod raii'ie of flln density. 

I 

1 

4.2 Caology 

4.2.1 Kanlonal f>aol 09 y 

4. 2. 1.1 Intarprotatlon for the Preparation of the Soelo^lcal 
Hap of Bolivia at a Scale of 1)1.000.000 

36 percent of the country It covered. 

4.2. 1.2 Interpretation and Cospllatlon of the Goolofical Map 
of Bolivia at a scale of 1:260.000 

30 percent of the country It covered 

4.2. 1.3 Preparation of the Geological Nap of Bolivia 

After evaluatino the InforsMtlon of the two above 
I tups* It (lat been decided to reduce the oops at a 

tcale of 1:260.000 to a tcale of 1:1.000.000. Their 
Infoniatlon hat proven to be excellent for thit pur- 

I 

pote and the photoeiotalc described under point 4.1.4 
It being used at a nap bate. 

i 

4.2.2 Structural Geology 

4.2.2. 1 Preparation of Structural Haps 

! 

Under the agroofflont signed with the French Office ef 
Investigation (ORSTOM), the structural nap of the Cen 

tral Andean Cordillera It being prepared. This work 

( I 
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It In Ut preparatory tUgt. and «f111 ba at a tcala 
of 1:SOO.OOO. 

4. 2. 2. 2 llnatMont Intarpratatlon of Bolivia 

TMt Mrk It finithad In tt»a Cordillera Occidental, 
the Altiplano, and tbo Cordillera Real. The Chaco- 
Bofll plaint and the Bratlllan thiald raoaln to bo 
finithlod. 

4.2.3 Mineralization 

4.2. 3.1 Study zonat 

Zonat apt for Making field ttudlat In aroat with 1^ 
naaoentt oare talactad. 


4. 2. 3. 2 CCT Uta for Iron Mlnaralt Identification (Mutun Iron 
Dapotlt) 


Aerial raconnalttanca over the tactor of Intarat «Nit 
Made on June 3, together with and expert gaologltt 
froM EftIN. The conclutlon wat reached that the nor- 
thern partlon of the area thould be Ignored, becaote 
It It Inaccettiblo due to lack of roadt. Field Invet- 
tlgatlont thould bo Hade In the partlon cloter to Mu- 
tfin, where there It the pottiblllty of locatibg Iron 
depetUt bated on Inforoatlon obtained by ttudyng the 
ratlot between bandt i and b and between bandt 4 and 
5. Field work It expected to be carried out next winter 
(March 1977) 
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4.2. 3.3 CCT Ut* In Prospecting ^or Kineni Oepoiltt 

Thanks to the cooperation of N4SA« JPL has produced 
“Stietched Color Additive Conpotlte leaQos* of bands 
4, S and 7 and eonfoted of color In the ratloed outputs 
of bands 4/5, 5/< and 6/7, at a scale of 1:250.000. 
laades 1443-14073. 1243-13S92, 1243-13595. 1243-14001. 
and 1243-14004 (of lake Titicaca* Lake P»>p6* Salar de 
Uyunl. Laguna Colorada. and Salar de Atacaiaa, respect;^ 
vely) have been processed. Interpretation of these 1m 
<jes has oroceeded and 40 tonal anemalles have been de- 
tected. Mny of thee related to recent volcanic proces 
set white others are directly related to Igneous bodies. 

In order to verify the importance that these tonal ano 
nalles may have, an aerial flight was made over a se- 
lectes sector of the area In order to verify the exis- 
tence of 26 anomalies. Of these. 23 showed the typical 
halo of llmnite-hematite alteration. 

On the basis of this InforMtIon field work Is now 
being done to verify these alterations In the iMge 
areas of Salar do AtectM and Laguna Colorada. The re 
twits of theso field Investigations will be known by 
January 1977. 

4.2. 3.4 CCT Use for Copper Mlnerelt In the Totora Formation 
(Desaguadero iMga) 


Tha usa of CCT's for this purposa did not give tha 
axpectod rosults becausa of the vegetation which MSks 


/ 
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tht gtologlc formtiont and bactuta tha coppar It of 
tadlnantary orloan and tharafora tbara It no altarod 
zona to thOM an Indication of tha dapotit. Navartha- 
1at» rockt can ba taparatad fra* toll with groat pro 
citlon. A tpaclal raport It balng praparad on tbit 
aork. 

4.2. 3.5 Kinarallzad baltt 

This Norkt hat boon finishad on a tcala of ltl.000.000 
togatbar with a conblnatlon of mapt thawing llneaaantt 
and tonal anonallat (bated on visual laterpratatlon). 
Thata taps will ba utad In new nlnaral prospecting ac~ 
tivltlet. 

4.2.4 Gaodorphology 

4.2. 1.4 Gaonorptology Map at a Scale of 1:1.000.000 
30 percent of tha country It covered 

4. 2. 4. 2 Oeoaiorphology Hap at a Scale of 1:250. (KM 
M percent of the country It covered 

4.2.4. 3 Applied Gaunorpbology 

LANOSAT iMgtt, SKYLA5 photography* and conventional 
aerial photography are being used In tha talactlon of 
the route for tha Rio Oranda-Trinidad railway. Tha 
iMigat art being utad at scales of 1:250.000 and 
1:1.000.000, and forw tho cartographic bata for tha work 
bacawto of the lack of adaquato naps of tha zona. 
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4.2. S NtrolMF Exploration 

4.2.5.2 fbotoIntorprototlOR 

VIimI IntorpraUtloR of potontUlly potrollfooM xo 
not ora bo 1»9 m4o. 

4.2.6.2 Ttciwlcal DoyolopMmt 

lociwtt of tho iMportanco of ilHff tnoray rotourat to 
the coorttry one ttcholclao will bo font to LARS to 
stu4y the pottlbllUy of walRn enhanceMmt tocholonot 
to locate i>otofii1a11/ petrol 1 forooa aroea. 

4.2. S InvostlgatloR of the Solar do Uyvni 

In April lf2t. topothor with EROS, and Inveitloatloo of the 
fiolar do Uyuni was bopon. 

*!«aoo l(iC procestlnt of the CCT of loaoo 1243-13S9S was 
used; this porrilttod Idontlflcatlon of i clastot aoparootly 
ralatod a ranon free* water depth to old dry salt caps. With 
the use of noltUonporal loa^ory of the Solar, It hat boon 
pottiblo to detect the presence of superficial water at di- 
fferent t1)MS of the /air. a factor that biioas up the eootl 
deration of the axlattnca of a dys«e1c aspect that My affact 
tha area. Flald studios will be Mde synchronously with the 
pattege of LAhCSAT 2 to study the possibility of Identifyno 
telts. 

A SMple Investigation carried out by EROS has detected the 
prescece of high levels of LI end f, a fector that has deter 
eintd thet we will Mho ttuditt In groeter dettll. together 
with the uses. 




CorrtUtliig Infomtloii obUlMd In th« f1«1d witli prn 
ctisinq of 'bond rotloln? by JPL ond th« 'Imo^o 100'’ for tht 
Solor do Ejomxo orta boo produeod tvidonco that It It pottl- 
bla to soparata salt (NaCI) from calcium sulfato (CaSO^).Ttoy 
art prosantod In vary dittinct colors , a diffarantlatlon that 
Mat not pottibla ulth only tha "ttratchad nathod by which 
tha Salar was shown at an axtanttva whita turfaca. 

4.3 A^rpnpag^ 

Ravltad Soils Maps 

Of tha maps praparad from off lea Intarpratatlon, 75 parcant wara 
ravisad with mora datallad Information from flald varlficatlon. 

4.3.1 Soils Haps at a Seals of 1:1.000.000 
30 parcant of tha country Is covarad 

4.3.2 Soils Maps at a Seals of 1:250.000 
33 parcant of tha country It covarad 

Tha latast Invastlpatlons Mda In tolls map praparatlon basad 
on visual Intarpratatlon Indicatas that tha ovality of work 
It at exploratory and raconnaltsanea lavals at a seals of 
1:250.000. 


4.3.3 CCT Soil Classification 

Tha latast Invastloatlans mada with CCT procassino and tast 
flald work carried out In tha Dosapuadaro Imapa area has par 
mittad tha praparatlon of tolls maps at a samidatallad laval 



•t a tcalt of I:S0.000. It It itill cont1<icrtd ootsibit to 
produco napt at a detalltd levol If tht situation roquirct 


4.3.4 Land Uio 


4. 3.4.1 Ltpond 


Tha Currant Land Utt Laqand prttantod at tha Cartb 
Rttourtat Survty Synpotlua In Houston In Juno 197S 
hat boon nodiflad. basad on flald work. Tho now la 
qand It prasantad In datall harawlth. 
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L E Y E N 0 


Aim. I (L«¥#1 1) 


1 RANGELANDS 
T1«rrts con F«tt1za1«s 


LEGEND OF CURRENT LAND USE OF BOLIVIA 
AOEUSOACTUALOELATIERRA ER BOLIVIA 

m mmm mmmmm mmmmmmmmmmm mmm mmm mrnmmmmmmmmm mmm mmmmmmmmmmmwmm 


Niva II (Levol 1) 


Niva in (Ltvti 3) 


11 Hlfh Ran9«1«nds 
Fastizalns do Altura 


12 Intomtdiatt AltUodn rangtitndt 
Faitlzalcs da altura fntomedla 


13 Lowland Ranoalands 

Pastizalas ikt tierras bajas 


111 Hat HInN ranoalands 
Pastlzalas da altara hu p a d o s 

112 Taaiparally wat hffiN ranqclands 
Pattlzalas da altura tanporalaanta h dpada a 

113 Dry hlfh raa<;a1andt 
r<:*t1zalas da altura tacos 

114 Jry hlfh ranoalandt affactad by salinity 
*ast1za1as da altura tacos afactados por ta 
llnldad. 

0- 

U 

121 Hat Intamadlate altitude ranoalandt 
Patti zal at da alturat Intemedlat huw ad ot 

122 Tanperally wat Intanaadlata altituda ranfalands 
Pattlzalas da alturat Intarwadlat taaforalaianta 

123 Dry Intenradlata altltoda ranfalands 
Pattlzalas da alturas Intemadlat tacos 

124 Intaraadlata altituda patturas affactad by tall 
nity 

Pattlzalas da alturat Intarwadlas afactadot por 
tallnidad. 

131 Hat savannas 
Sabanas hteadas 

132 Hasofltlc savannas 
Sabanas nasofltlcas 

133 Karoflhc savannas 
Sabanas xarofiticat 

134 Pralrla lands 
Pradaras 





22 Evergrwfl Forests 
Bosotto slMproverde 


23 Mixod forests 
Bes^ oixto 




211 Dvftc docfcteous forests 
Dotqoc docldiio do doMS 

212 Lotoltiid dtcldootts forests 
Bosque declduo do tloms iMjts 

213 («i1er1e deciduous forests 
Bosooe declduo do otlerfa 

214 PledHont deciduous forests 
Bosque declduo do pledOMOote 

215 Hlqh hills deciduous forests 
Bosque declduo do collnes altas 

216 Ifiter>Hontane valley deciduous forests 
Bosque declduo do valles IntenxHitanos 

217 ^^taoe deciduous forest 
Bosque declduo dc uontaftas 

221 ?%adow1eiid everqreen forests 
Bosque slenpreverde de veqas 

222 Lowlend evcrqrecri forests, not flooded 
Bosque slonpreverde de tierras Bajas no Inwida 
ties. 

223 Gloria everoreeo forest 
Bosque slaeprevtrde do qalerla 

224 Fledeoet everqroon forest ^ 

Bosroe slemprevtrde de pltdeeoete ^ 

225 Kill -land averqreen forests 
Bosque tlec^rtvtrdc de cel lea 

226 leter-Meetane vail ay everoreen forests 
Bosque slonpreverde de valles laterwHitenos 

227 Hoot ana evergreen forests 
Bosque slonpreverde de oenuna 

231 HeedoMlaed mixed forests 
Bosque mixto do voqes 

232 Loulaed mixed forests, not flooded 
Bosque mixto de tierras halas ao Inumdebles 

233 Gelerle mlied forests 
Bosque mixto do oalerfa 

234 Piedmont mixed fbrest i 

Bosque mixto do plodomoeto 

235 Hlll'Omd mixed fbrestt 
Bosque mixto de collna 

236 Inter' Mantane valley mixed forests 
Bosque mixto de voiles Intermoetenes 

237 HMtaiie mixed forests 
Bosque mixto de meetaBas 


T 


3 CU.TIVATCO LAMOS 
TUrras CuU1va4as 


CuUlvatloa In A1t1t«4a« 
•ad tha AUlplaao 


311 Areas with one crop par year 
Areas eon una cosacha amral 






Cultivos an altura y Altiplano 312 Areas two or nore crops par year 

Areas con 2 6 ris cosechas anealas 

313 Irrigation areas 
Areas con rlepo 

314 Areas of dry-farrlng with fallowing 
Areas cna coltivo sin rieeo y con datcanso 

315 Undifferentiate-? crop pastwre lands 

Are^s con cultivos y pastirales IHIfereneladas 


Cultivation In Intemadlate 
Altitudes 

Cultivos an alturat Interna 
■adlas " 


Lowland cultivation 
Cultivos an tierras bajas 


321 Areas with one crop per year 
Areas con una cosecha anual 

322 AfOfiS two or wore crops per year 
Are^s con das 6 e#s cosccHas antialas 

323 Irrlaatlon arras 
Are.^s coo rieeo 

324 Areas of dry-farrlnq with fallowina 

Areas con cuUlve sin riano y con dascanso , 

325 Undifferantlatad crop pastures lands ^ 

Areas con cultivos y pastlzales Indlferencladas 

32f Undifferentiated crop and forest lands • 

Areqs con cultivos y arboriztcldn Indifarencladas 

331 Areas with one crop per year 
Areas con una cosacha anual 

332 Areas two or «>re crons per year 
Arras con dos 6 mis cosechas anuales 

333 Irripatlon areas 
Areas con rlepo 

33* Areas of dry-ftrrina with fallowing 

ArcAs con cultivo sin riepo y con descanso 
335 Uivdlfferentlatad crop pastures lands 

Arv 2 S cor. cultivos y pastizalas IndIferenclaiMs. 


f 



411 PtmtMfit UitUiHls 
T1«t«s hintdis p rww p i tts 

412 TMuportry utt lands 
Titms hwadis twpsralts 

421 Panwiitat watlaadt 
Tlcrras hantdat ptfanaatas 

422 Taaporary watlaads 
Tlarras h ii n adat tanportlas 


521 l^anunaat Lakat 
La 9 Mias parmaaeatas 

522 Taaporary Lakas 
La^yaat lanporalas 

531 Panaanaot riaars 
Rfos pansanaatcs 

532 Taaporanr rlvars 
Rfos Tanporal as 


S o 
1 ^ 


7 PERKA!f£HT SNOW AND ICE 
Nitve y Hl«1o PemaiiMt* 


> TUNDRA 
Timdrt 


9 CULTURAL FEATURES 
R«S 90 s cttltiiralcs 



L 


71 Fields with ferMmmt Snow 
Campos con Niove Permnonte 

7 ? Claclers 
Qiaclares 

81 Wat Twndra 
Tundra htinada 

82 Dry Tundra 
Tundra seca 

91 Cities 
Cludades 

92 Towr.s and VII leges 
Pueblos 

93 Transportation and 
Coawainl cation Facilities 
Transportes y Comwlcaclones 
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4. 3.4.2 Ltiid I'M Nap 

4. 3.4.2. 1 Cyrrant Land Usa Mapping at a Scala of 
l-l. 000.000 

60 parcant of tha country Is cevared 

4. 3. 4. 2. 2 Currant Land Usa Happing at a Sca1<! of 
1:260.000 

43 parcant of tha ."Puntrv It cov?rad 

4. 3. 4. 2. 3 CCT Applications In Lano' Usa 

Tno final land usa classification daveloptd 
In LARS It now available. The possibility 
of applyino this final classification Is 
being studied for tha purpose of Investloi- 
tinij the correlation betwaans visual Inter 
protatlon and digital procassino. 


^ ' ** Cane rsl foi^st Ha pp1 no 

After renractlnc the land use lt<rend for fPDSt Tapplnq. It has bean 
possible to classify types of va<^atat1on ccvcr In general and in the 
fora of speclallztd typos of forest cover In accord with their ranges 
of quantitative naasurcs of ralatlva reflectance. 

On the basis of 1«ignr>' Infomatlon and the preliminary 1ntarpreta> 
tiofl of I.ANOSAT Images It was possible to estimate »t3/ha. (tha avt 
rage volume of wood per hectare). 


ORIGINAL’ PAGE IS 
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4.5 AgHcultunl Us* Captcity of tht Land 

InvMtIoatlon of tho usa of Ipaoos to study tha aarleultural uta of 
tha land hava baan «ada; eo»p1a»antad with eo:ivant1ona1 iy>obta1nad 
Infomatlon. tha rasults of thasa Invastloatlsns hava baan sailtfae 
tory. Navarthalatt* It Is nacessary to Indicata that this ability 
would Incraasa with a oraatar quantity of nuUltanporal Inaqas and 
with qroatar rasolutlon. 


4.6 Hy^relo^ 

A now hydroloqlc imp of Bolivia will ba praparod on a seals of 
1:1.000.000. It will ba nacessary to Mko a eonplota revision on 
tha basis of InfonMtIon proeassad so far at a scale of 1:250.000. 

5-0 SPECIE. PROJKIS 

5 • 1 1 n Diography and Currant la nd Use 

All cartographic base maps have been finishad, using LAhDSAT Ima' 
90 S and SKYLAB photographs, for tha entire country. Thasa ^r^ being 
used for tha preparation of census naps. 

Invastiqatlons of population and currant land use relations hava 
begun In tha Altlplano test area. 

5.1.1 Digital Agricultural Mapping of tha Santa Crus Area 


Continuing tha Investigations being carried out with LAPS-Pur 
due, an Investigation will bo carried out to datemlna quanti 
tatively the resources present In tha test area by province. 






! 


Th« classification will onploy tho following catoporiat* ere 
pland, forest, rangelands, barren lands, water, wetlands, and 
cultural features. 


To carry out this study aerial photoeraihs were taken and 
field work will be carried out during the Month of SepteedMr. 

^i^1<il*cipiim>ry ^ppIi^ 


The agreufiient between US^ID and the Institute Nactonal de Colen1xa> 
cion for a study of 38 LANDSAT laMpes Is now In Its final stage of 
preparation. The work under this agreement will start In October 
and will last for two years. 

5.3 Trolnlnj 

$.3.1 Capacitatlon 

$.3.1.1 In LARS 

The Bolivia ERTS RroqrtM office will send two people 
to LARS for tralnlno In use of the LARSYS systen. One 
Is a computer specialist, the other Is a geography and 
land use specialist. 

The national oil company (YPFB) Is expected to send a 
geologist to LARS for sinllar training In oil explora- 
tion. 




S.3.I.? In ITC, Elnschede, the Netherlands. 

The Bolivia ERTS Program office will send one geomorphe 
logist to ITC for one year to receive training In all 
forms of Imagery and renote sensing. 
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S.1.1.3 In th« Ctntro Hidrologico, Milan, Italy 




Tha Bolivia CUTS Bro^ran Offica will aand ana hydrolo 
gift to this cantor for training In tha application 
of rwwta sansInQ to hydrology. 

5.3.2 Inplanantatlon of LARSYS 3.1 

In Bolivia at prasant thara ara two distinct conputar systaws, 
IBM and DEC, nalther of which Is eonplataly cowpatiblo with 
tha IBM 360/67 of LARS. This craatas problans for Iwolataantlng 
LARSYS In Bolivia. 


A CCT frost LAPS Is baing awaltad, so that tha problans which 
will ba an counts rad during Invastigatlons using such tapas nay 
bacoM battar known. 


5.4 Data C olla ctlon PlatforBS_(C/OCT) 


A hydrofsataorological Invastlgatlon will bagin. Jointly with EROS 
(US6S)', EROS will loan a platforsr* antanna, tast sat. nanuals, ate. 
Tha Bolivia CRTS Progran off leas Is Intarastad In sansing air tanpa 
ratura. soil tanparatura , pracipitatlon, watar flow, wotar laval, 
and avaporatlon. In tha first part of th a Invastlgatlon wo will only 
hava ona swisor until tha Intarfaca problaw Is solvad, which nay ba 
axpansiva. 

All of tha Investigation will ba coordinated by EROS. 

Tha Investigation Is axpactad to by vary Important, since data on 
soil tanperatures can ba used In connection with data from tha futu 
ra LAMDSAT'C. 
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•.0 PROBLEHS 


6.1 Lack of Information about Imagot obtained In Braall over Bolivia 

6.2 Lack of covora^a by LABHSAT-2 ovor Bolivia 

6.3 CCT^i fr^ Braxll 

The diffaront format of the Brazilian CCT't will bo a problem In 
tho liuMdlata future for the users who arc currently adopting a do 
finitl systan of Imane processing, such as LARSYS. 

cct's 

The complete study that was to be iiade of the Santa Crus area, using 
the images of Buena Vista. Santa Cruz, and Cabezas. bad to be redu- 
ced to only the first scene, because of the presence of dropped li- 
nes In the other Images. 

7.0 FUTURE ACTIVITIES 

Inte^atlonal Conference 

Negotiations are under way with USAID to hold an International conferen- 
ce to present results of the application of satellite Images to census 
operations and the study of land use In Bolivia. The tentative date for 
such • conference Is in November, 1977. 

Invitations will be sent by the Govermnent of Bolivia to the various 
countries of the hemisphere, with attention concentrated on planners and 
financial managers, people who make decisions about allocation of retour 
cos, to as to permit them to become Informed about the possible role of 
satellites In developing resource Information while reducing coats for 
thoir countries. 




Th« United H«t1ons h«s exprtmd Interest In supportlnq • tlnlUr In- 
tematlonel conference, but not restricted In scopi of eppllcetlons. 
It My be possItU to arrange to ttave both ccnfereices at the simc t1 
m In La Paa, and to attract a cctrmen set of exhititlons and particl 
pants. 
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